Smooth muscle cell apoptosis promotes vessel remodeling and repair via activation of cell migration, proliferation, and collagen synthesis.
Although vascular smooth muscle cell (VSMC) apoptosis occurs after vessel injury and during remodeling, the direct role of VSMC death in determining final vessel structure is unclear. We sought to determine the role of VSMC apoptosis in vessel remodeling, medial repair, and neointima formation and to identify the mediators involved. The left common carotid artery was ligated in SM22α-human diphtheria toxin receptor mice, in which diphtheria toxin treatment selectively induces VSMC apoptosis. Apoptosis induced from day 7 to day 14 after ligation significantly increased neointimal and medial areas, cell proliferation, migration, and vessel size. Neointima formation depended on VSMCs, as VSMC depletion before ligation significantly reduced neointimal area and cellularity. In culture, conditioned media from apoptotic VSMCs promoted VSMC migration, proliferation, and collagen synthesis. Interleukin-6 (IL-6) secretion increased 5-fold and IL-1α 1.5-fold after apoptosis, whereas IL-6 inhibition negated the effect of apoptotic VSMC supernatants on VSMC migration, proliferation, and matrix synthesis. Signaling from apoptotic VSMCs directly promotes vessel remodeling, medial repair, and neointima formation after flow reduction. Although lumen size appears to depend on flow, VSMC apoptosis is an important determinant of vessel, medial, and neointimal size after flow reduction.